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Introduction
Metabolic syndrome is a group of risk factors and disorders that greatly increases the risk of developing diabetes, kidney and cardiovascular diseases 1 . Regardless of the diagnostic criteria used (International Diabetes Federation (IDF), World Health Organization (WHO) or National Cholesterol Education Program Adult Treatment Panel III (NCEP III)), there are four main elements of the metabolic syndrome: abdominal obesity, dyslipoproteinemia, hypertension and diabetes mellitus or pre-diabetes, all being the consequences of insulin resistance and compensatory hyperinsulinemia 2 .
It has been estimated that a quarter of the world's adults have metabolic syndrome, although the prevalence of the syndrome within individual cohorts varies with the definition used [3] [4] [5] . Within each definition, the prevalence of the metabolic syndrome increases with age and varies with sex and ethnicity 3 .
In Croatia it has been estimated that 38-39% of women and 26-28% of men have metabolic syndrome with differences that depend on the region and the criteria used, i.e. WHO criteria 6 or modified NCEP III criteria 7 , while with NCEP III criteria those proportions rise to almost 85% in men and 72% in women in the Baranja region 6 .
Since the metabolic syndrome is an important risk factor for cardiovascular disease incidence and mortality, as well as for all-cause mortality, the detection, prevention, and treatment of its underlying risk factors should become an important approach in the reduction of the cardiovascular disease burden in the general population 8 .
Still, it is currently not clear how to implement preventive interventions into clinical practice, but it is clear that the intervention requires an integrated and trans-disciplinary approach 9 . However, metabolic syndrome is frequently unrecognized, especially in the overweight and obese individuals 10 , and the beginning of changes should therefore be proper recognition of risk factors by both health care professionals and patients themselves.
The aim of this study was to evaluate patients' self-assessment of risks and their motivation for lifestyle changes, i.e. changes in the main determinants of the metabolic syndrome. Furthermore, community nurses carried out a simultaneous intervention aimed at changing the participants' lifestyle to reduce their cardiovascular risks and improve their health in general.
Patients and Methods
This study was a part of the Croatian Adult Health Cohort Study (CroHort), a repeated cross-sectional survey of adults aimed at providing a comprehensive community health assessment of Croats, including their access to and use of health care services, health status, and determinants of health such as nutrition, physical activity, smoking and alcohol consumption. The first survey was conducted in 2003 11 and the second one in 2008 12 . A sub-sample for community nursing assessment and intervention was selected according to respondents' willingness to participate and nurses' motivation to perform an additional study in their region.
The community nursing study included 1277 participants. Baseline assessment combined an interview and determination of the following parameters: anthropometric measures (body weight, body mass, waist and hip circumference), body mass index and waist-to-hip ratio, systolic and diastolic blood pressure, and glucose and lipid fractions. Social and health status as well as self--evaluation of lifestyle modifications from 2003 were assessed. Glucose and lipid measurements were performed with Accu-Chek blood glucose/cholesterol monitoring device; Roche Diagnostics, 2008 . After the initial interview participants were asked to assess their risks and evaluate their motivation to change. Community nurses counseled them individually and defined their specific goals based on the insight into their risks and current habits. The follow-up visit after one year again included anthropological measures (body weight, body mass, waist and hip circumference), an assessment of body mass index, waist-to-hip ratio, systolic and diastolic blood pressure, and glucose and lipid fractions.
Statistical methods
All statistical analyses were performed using SAS (version 9.1.3). Variance homogeneity was tested by Lindman's test prior to the analysis of correlation and between-group differences. Normality of distribution was tested by using Shapiro-Wilks' W-test. Differences in independent variables between the groups were analyzed using t-test for unequal variances, Mann-Whitney U-test (for two groups) and ANOVA (for three or more groups). Wilcoxon matched pairs test was used to determine differences between initial and final values while differences in the prevalence of individual conditions were tested using chi 2 test. The level of significance of correlation between variables and the correlation trend were analyzed by Spearman Rank Order Correlation Test. Backward-stepwise logistic regression was used for the prediction of the probability of occurrence of an event from explanatory variables. Statistical significance was set at a=0.05 in all analyses.
Results
The study included 1277 participants, 572 men (44.79%) and 705 women (55.21%) of mean age 61.55±16.52 years.
Waist-to-hip ratio and diastolic blood pressure (DBP) were significantly higher in men than in women (0.96± 0.11 vs. 0.89±0.11; p<0.001 and 82.76±11.75 vs. 80.46± 10.72; p<0.001) while total cholesterol was significantly higher in women than men (5.51±1.22 vs. 5.29±1.07; p=0.015). There were no statistically significant differences in age, BMI, systolic blood pressure (SBP), fasting glucose and triglycerides between sexes.
Mean values and standard deviations (SD) of the measurements and metabolic parameters on baseline visit according to gender are presented in Table 1 .
Depending on their self-evaluation of the risk of hypertension, diabetes and hyperlipidemia the patients were divided into eight groups. BMI, waist-to-hip ratio, systolic blood pressure, diastolic blood pressure, fasting glucose, total cholesterol and triglyceride levels were assessed in both sexes. Values of the investigated parameters depending on the existing risks are presented in Table 2 .
Between the patients with an existing risk or multiple risks and those without them, statistically significant differences were observed in all studied parameters in both men and women (ANOVA, p<0.001), except for the waist-to-hip ratio in men, which did not differ significantly (ANOVA, p=0.111). Levels were highest with all existing risks and decreased as the number of risks decreased. In order to evaluate successfulness in previous lifestyle changes, nutritional and physical activity habits from 2003 and 2008 were analyzed. The analysis revealed that the majority of participants did not change their habits at all in the period preceding nursing evaluation; on the contrary, in part of the investigated population they even worsened. Only 10% of men and 5.63% of women improved their nutritional habits significantly and 9.12% of men and 4.35% of women improved their physical activity. Changes in habits were more frequently achieved by men than women in nutrition (chi-square = 8.85, df=2, p=0.012) and physical activity (chi-square = 11.2, df=2, p=0.004). Self-evaluation of the lifestyle changes from 2003 till 2008, i.e. in the period preceding the nursing assessment, are shown in Figure 1 .
Nursing assessment also included evaluation of current motivation of participants. They self-evaluated their motivation with scores ranging from 1 to 5, 1 indicating the lowest possible motivation and 5 the greatest motivation. The analysis revealed greatest motivation for positive changes that affected blood pressure (3.70±1.26) as compared to those affecting hyperglycemia (3.55±1.28), hyperlipidemia (3.46±1.30), overweight or obesity (3.43± 1.28), while the lowest motivation was expressed for changing physical activity habits (3.29±1.31). Although motivation of the participants was good and in some aspects even very good, median changes during intervention were not as expected. Improvements in the main parameters compared to the baseline values (1-post interventional value/ baseline value) are presented in Table 3 .
During the intervention the most pronounced changes were observed in cholesterol and triglyceride levels, while changes in BMI values in both sexes were only minor. Participants in general were least successful in changing their waist-to-hip ratio and glucose, median difference being zero in both sexes. There were no statistically significant differences in the improvements between the sexes (all p's>0.05) Backward-stepwise logistic regression was used for the prediction of the probability of changes vs. motivation for changes in risk factors related to overweight/obesity, hypertension, hyperlipidemia and physical activity. There were no statistically significant predictors of changes, i.e. changes in physical activity (p=0.758) and nutritional habits (p=0.393) were not related to the self-reported motivation of participants regardless of their age and sex.
Discussion and Conclusion
The results of this study revealed high values of the main determinants of the metabolic syndrome in the investigated population with mean values of BMI, waist/ hip ratio, glucose, cholesterol and triglycerides above the desirable and currently recommended values [13] [14] [15] [16] , i.e. in a range that can be correlated with an elevated risk of further cardiovascular disease development. This is in agreement with the published studies reporting on a high proportion of examinees with obesity in developed world 17 , elevated glucose or cholesterol and a high proportion of 19 However, in our study only mean blood pressure values were in high normal range. A good thing is that the highest levels were observed in the participants who at least recognized their risk better and decreased with the reduction of risks that the participants were aware of.
The majority of participants did not change their habits in the period preceding nursing evaluation at all, which leads to a conclusion that standard, routine education and counseling provided within clinical care and public health interventions are not very efficient in this population. The results obtained revealed that with the existing standards of health interventions lifestyle modification can be expected only in a minority of population.
Although aware of the risks and motivated, the participants were unsuccesful in changing habits and determinants of the metabolic syndrome as well as the degree of obesity, and when changes finally occurred, motivation was not shown to be a predictor. This may be due to an approach that is less intensive and comprehensive than that in the studies of the impact of lifestyle intervention, i.e. on the development of diabetes 20, 21 . Recent studies have also raised the problem of the transfer of comprehensive interventions to daily routine 22, 23 and concerns about their effectiveness in that environment.
From the literature we know that prevention of the metabolic syndrome should start as early as possible, involve all age groups 24 and be based on lifestyle changes. However, how best to promote lifestyle changes is not clear yet and all efforts to control obesity, increase physical activity and improve compliance with current dietary recommendations should be continued 4 .
This study is a first step in the right direction, but future success of interventions requires alocation of the resources to interventions tailored for the average Croatian citizen. Concomitant changes of the environment and multisectorial approach to prevention and treatment are essential, as without that no significant positive trend on the population level can be expected.
